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z.2013.01Abstract The present work included studies of qualitative and quantitative effects of ethanol
extracts from three local plants, namely Euphorbia splendens (Euphorbiaceae), Ziziphus spina-
christi (Rhamnaceae) and Ambrosia maritime (Asteraceae) on the protein and DNA-contents of
digestive gland of uninfected and infected vectors of schistosomiasis, Biomphalaria alexandrina
and Bulinus truncatus. The electrophoretic pattern of total protein showed differences in number
and molecular weights of protein bands. Furthermore, DNA concentration was investigated by
measuring the intensity of the genomic bands that showed an increase in infected and treated tar-
get-snails. Degradation of protein and high intensity of DNA after treatment with LC90 of E.
splendens, Z. spina-christi and A. maritime extracts introduce these plants as effective mollusci-
cidal agents.
ª 2013 Production and hosting by Elsevier B.V. on behalf of The Egyptian German Society for Zoology.Introduction
Screening of local plants for molluscicidal activity has received
increasing attention by several authors (Bakry et al., 2007).
Extracts of several plant species were proved to have mol-
luscicidal properties against different snail regarding their
digestive gland damage; as Euphorbia splendens extracts (Tan-
tawy et al., 2000). and Commiphora molmol (Al-Mathal and
Fouad, 2006)..com
Egyptian German Society for
g by Elsevier
ing by Elsevier B.V. on behalf of T
.002Today, plant mollusciciding is regarded as an important
strategy in the control of the snail hosts of several diseases
(Mello-Silva et al., 2006). The use of plants with molluscicidal
properties appears to be a simple, inexpensive and safe alterna-
tive Detailed Response to (Singh and Singh, 2010; Al-Daihan,
2010). In Egypt, several local plant species were screened and
proved to have molluscicidal properties against different snail
species, from which; Ambrosia maritime (Abo-Basha et al.,
1994), E. splendens had been recommended by Bakry (2007)
and Hassan et al. (2011). According to Mwine (2011), a good
number of Euphorbia species are actually potent as medicinal
plants.
Phytochemical analysis had achieved on several plants to
identify the chemical structure of their molluscicidal agents.
From these studies, extraction of millaminas present in the latex
of Euphorbia splendens (Baptista et al., 1997). In this respect,he Egyptian German Society for Zoology.
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of Euphorbia species (Siddiqui et al., 2009).
Ziziphus sp. is one of the plants that are used in Egypt for
treatment of different diseases (Nawash and Al-Horani, 2011).
The phytochemical composition of the plant Ziziphus spina-
cristi indicated the presence of four saponin glycosides and
alkaloids as molluscicides (Anthony, 2005).
Belot et al. (1993) declared that A. maritime plant is toxic to
snail intermediate hosts of schistosomiasis. Abdel-Galeil
(2010) isolated some sesquiterpenes from A. maritime that have
molluscicidal activities.
DNA is the fundamental building component of all living
cells. It regulates the production of proteins and enzymes via
the ‘‘Central Dogma Theory’’ (Breithaupt, 2003).
Thepresentworkwasaimed to studyeffectsofmethanol extracts
of three local plants, namely Euphorbia splendens, Ziziphus spina-
christi and Ambrosia maritime on the protein patterns of digestive
gland of two vectors of schistosomiasis, namely Biomphalaria alex-
andrina and Bulinus truncatus. Furthermore, DNA-content was
investigated by measuring the intensity of the genomic bands.
Material and methods
Tested snails
The uninfected and infected adult snails of B. alexandrina and
B. truncatus, with Schistosoma mansoni and Schistosoma hae-
matobium respectively, were obtained from laboratoryFigure 1 Polyacrylamide gel Electrophoresis (PAGE)-technique
showing total protein bands of B. trunctus.colonies provided from Theodor Bilharz Institue, Guiza,
Egypt, through July 2011. Large stock colonies of these snails
were reared under laboratory conditions in glass aquaria ﬁlled
with aerated de-chlorinated tap water. The snails were fed on
lettuce leaves. Each group of snail-species had been divided
to ﬁve subgroups; control, infected and three subgroups of
treated snails with the present plant-extracts.
Tested plants
The three native plants;Euphorbia splendens,Ziziphus spina-christi
andAmbrosiamaritime; were chosen and identiﬁedbyDepartment
of Botany, Faculty of Science, Ain Shams University, Cairo.
Preparation of plant extracts
Preparation of the present plant-extracts had been achieved
according to method of Bakry (2009). The summarized steps
of Bakery’s method included cleaning, cutting and drying about
250 g of the present plants. Then, the air dried powdered plant
material was extracted with 70% ethanol, ﬁltered and distilled
off at temperature under 50 C and the residues were stored.
Molluscicidal evaluation of different plant extracts
All bioassay experiments were carried out under laboratory
controlled conditions according to methods of Abbott
(1925), Finny (1971) and Bakry (2009).Figures 2–4 Scanning of PAGE showing total protein-bands of
marker, control and infected B. truncatus (2 = marker, 3 = Con-
trol and 4 = infected B. truncatus with Schistosoma haematobium).
Table 1 LC90, slope function and X
2 data for the three tested plants E. splendens, Z. spina-Christi and A. maritime against the snails B.
alexandrina and B. truncatus.
Plant extract LC90 Slope X
2
B. alexandrina B. truncatus
E. splendens 50.82 40.22 1.51 2.31
Z. spina-Christi 153.12 88.73 1.11 0.31
A. maritime 775.33 574.08 1.38 1.44
Table 2 Protein fractionation of B. truncatus snails treated with the three tested plants.
Marker KDa Control Infected A. maritime Z. spina-chriti E. splendens
220 220 – – – –
– – 175 175 175 –
160 – – – – –
– – 149 149 149 –
120 120 – – – –
100 100 100 100 100 100
90 90 – – – –
80 80 80 80 80 –
– – 75 75 – –
70 70 – – – –
60 60 – – – –
50 – – – – –
– 48 48 48 48 48
– – – 42 – –
– – – – 43 43
40 40 40 – – –
– 32 32 32 32 32
30 – – – – –
25 – – – – –
– – – – 24 –
– 22 22 22 – 22
Total bands 11 9 9 8 5
No. of shared 8 6 5 4 4
No. of excess 3 3 4 4 1
M.W. range 22–220 22–175 22–175 24–175 22–100
Table 3 Protein fractionation of B. alexandrina snails treated with the three tested plants.
Marker KDa Control Infected A. maritime Z. spina-Chriti E. splendens
172 – – – – –
– 165 – – – –
111 – – – – –
93 – – – – –
– 90 90 90 90 90
83 – – – – –
72 72 72 – – –
– – – – – –
51 51 51 51 51 51
– 47 47 47 47 47
38 – – – – –
28 28 – – – –
25 25 – – – –
– – 23 – – –
– – – 20 20 –
Total bands 7 5 4 4 3
No. of shared 4 2 2 2 2
No. of excess 3 3 2 2 1
M.W. range 25–165 23–90 20–90 20–90 47–90
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Figure 8 Polyacrylamide gel Electrophoresis (PAGE)-technique
showing total protein bands of B. alexandrina.
Figures 5–7 Scanning of PAGE showing total protein-bands of
treated B. truncatus with the three tested plants (5 = A. maritime,
6 = Z. spina-Christi and 7 = E. splendens).
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Snails were exposed to LC90 of methanol extracts of the tested
plants for 48 hours to evaluate their effect on the total protein
and DNA-contents of these snails, where failure of LC50 of these
plants to produce molluscicidal activity on both snail species had
been described in the present work. The snail’s digestive glands
were isolated from the visceral mass and then it homogenized
in10 mM potassium phosphate buffer (pH 6.8) and centrifuged
for 20 minutes at speed 25,000g (Marchat et al., 1994). The super-
natant was frozen at 20 C for electrophoresis. SDS–PAGE
electrophoresis was done according to method of Laemmli
(1970). Scanning was applied using Gel pro software, (Ver.3.0,
USA, 1998, Media Sci. Image densitometry 700 Biorad).
The total DNAwas extracted from the soft tissues ofB. trunc-
atus and B. alexandrina exposed to LC90 of the methanol extract
of Euphorbia splendens,Ziziphus spina-christi andAmbrosia mar-
itime, according to method of Kocher et al. (1989), with minor
modiﬁcations using chloroform-isoamyl alcohol and ethanol pre-
cipitations twice, according to Amer andKumazawa (2005). The
DNA extract has been separated by agarose gel electrophoresis
and detected by UV at 260 nm. using ethidium bromide.
Results
In the present two snail-vectors of schistosomiasis, the diges-
tive gland is a tubulo-acinar gland occupies a considerable part
of the visceral hump.The present work displayed failure of LC50 of these plants
to produce molluscicidal activity on protein and DNA-con-
tents of digestive gland of both snail species.
The pattern of protein proﬁle identiﬁed by SDS–PAGE for
the present two target snails that were exposed to LC90 of ex-
tracts of the present three plants was shown in Figs. 1 and 8
and Table 1. Data in Tables 2 and 3 as well as illustrations
in Figs. 1 and 8 showed that the protein proﬁle of the control
snails is composed of 11 and 7 protein bands in B. truncatus
and B. alexandrina, respectively (Figs. 3 and 10 and Tables 2
and 3). In this respect, protein proﬁle of the infected snails is
composed of 9 and 5 protein bands in B. truncatus and B. alex-
andrina, respectively (Figs. 4 and 11 and Tables 2 and 3). Con-
cerning treated snails with the three tested plants, protein
proﬁle reduced to 9, 8 and 5 bands for B. truncatus and re-
duced to 4, 4 and 3 bands for B. alexandrina, after exposure
to E. splendens, E. splendens and A. maritime, respectively
(Figs. 5–7).
Concerning molecular weights of protein bands in B. trun-
cates, they ranged from 220 to 22 KDa for control snails, 175
to 22 for infected ones and for treated snails with tested plants,
100 to 22 for with E. splendens, 175 to 24 for Z. spina-christi
and 175 to 22 for A. maritime, while in B. alexandrina snails
they ranged from 165 to 25 KDa for control ones, 90 to 23
Figures 9–11 Scanning of PAGE showing total protein-bands of
marker, control and infected B. alexandrina (9 = marker,
10 = Control and 11 = infected B. alexandrina with Schistosoma
mansoni).
Figures 12–14 Scanning of PAGE showing total protein-bands
of treated B. alexandrina with the three tested plants (5 = A.
maritime, 6 = Z. spina-Christi and 7 = E. splendens).
Figure 15 The total DNA content of the infected and treated
snails of B. truncatus with the three plant extract. C = control;
I = infected snails; A = treated snails with A. maritime; Z = trea-
ted with Z. spina-Christi and E = treated with E. splendens.
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47 for E. splendens, 90 to 20 for both Z. spina-christi and A.
maritime (Tables 2 and 3).
Tables 2 and 3 illustrated that the disappeared protein
bands in control, infected and treated snails with the present
plants in B. truncates were; 220, 120, 90 and 60 for infected,
220, 120, 90 and 40 for A. maritime, 220, 120, 90, 75 and 40
for Z. spina-christi and 220, 175, 149, 90, 80, 75 and 40 for
E. splendens while those of B. alexandrina were 165 and 28
for infected, 165, 72, 28 and 25 for both A. maritime and Z. spi-
na-christi as well as 165, 72, 28, 25 and 20 for E. splendens
(Figs. 2–14 and Tables 2 and 3).
DNA extracted from the present infected, uninfected as
well as treated ones with LC90 of the three plant extracts are
shown in Figs. 15 and 16. The DNA was obviously increased
in the infected and treated snails.
Discussion
In this study, selection of the digestive gland of B. truncatus
and B. alexandrina snails as a target organ was based on the
fact that it is of the target tissues that affect by molluscicides
(Bode et al., 1996).In general, the use of the present plant extracts E. splendens,
Z. spina-christi and A. maritime demonstrates a promising
molluscicidal activity against the present snails, B. truncatus
and B. alexandrina.
Figure 16 The total DNA content of the infected and treated
snails of B. alexandrina with the three plant extract. C = control;
I = infected snails; A = treated snails with A. maritime; Z = trea-
ted with Z. spina-Christi and E = treated with E. splendens.
Molluscicidal impacts of some Egyptian plant extracts on protein and DNA-contents of two snail-vectors 39The present plant species exhibited a promising effect
using LC90 whereas LC50 failed to reveal any molluscicidal
effects on the total protein and DNA contents of the snails.
Generally, the electrophoretic pattern of the native proteins
revealed difference in the number and molecular weight of
protein bands compared to control snails. These differences
indicated that these plant extracts caused intensive mollusci-
cidal effects which induced fractionation of the native pro-
tein. The present result indicated that the tested plant
extracts had quantitative effects on the protein patterns of
the examined snails.
The molecular weights of shared bands of B. truncatus are
32, 48 and 100 and those of B. alexandrina are 47, 51 and 90
indicate a close effect by the tested plants in spite of the var-
iation shown in their concentrations. The present tested snails
with E. splendens-extract showed lesser number of protein
bands indicating that this plant was potent to induce damage
for these snails. It seemed appropriate to suggest that snails
that gave similar type of protein bands to that of the control
were able to resist molluscicidal effects. Protein changes due
to snail treatment with plant extracts was previously detected
by Rawy et al. (1993), Aly et al. (2004) and El-Sayed (2006).
Accordingly, the fractionation of native proteins into differ-
ent bands from those of the control may be attributed to
changes that occurred in DNA of the treated snails. This sug-
gestion is conﬁrmed by the increase of the DNA concentra-
tion shown in the present treated snails. The DNA-intensity
was obviously increased in the infected and treated snails
than that of control. This ﬁnding agrees with studies of El-
Sayed (2006). The interpretation of the present obvious high
DNA-density after infection with S. mansoni and S. haemat-
obium trematodes and after treating snails with the present
tested plants may be for facing the harmful toxic agents of
the tested plants by replicating more DNA for synthesize
modiﬁed genes in the lymphocytes of the immune system of
the examined snails.
Degradation of protein-content and high DNA-density in
digestive gland-tissues of the present treated snails with the
present E. splendens plant-extract added to its potency as mol-
luscicidal agent.References
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